Developmental lead exposure alters N-methyl-D-aspartate and muscarinic cholinergic receptors in the rat hippocampus: an autoradiographic study.
We have used quantitative autoradiography of the N-Methyl-D-Aspartate (NMDA) receptor non-competitive antagonist (+)-5-methyl-10,11-dihydro-5H-dibenzo[a,d]-cyclohep-ten-5,10-imine maleate in the tritiated form ([3H]-MK-801) and the muscarinic cholinergic receptor antagonist [3H]-N-Methylscopolamine ([3H]-NMS) to determine the effects of developmental exposure to lead (Pb) on NMDA and muscarinic receptors in the rat hippocampus. Exposure to Pb during development resulted in age-specific changes in the level of binding of both ligands to their respective receptors. Pb exposure caused significant increases (19-49%) in [3H]-MK-801 binding throughout the hippocampus and entorhinal cortex (ECTX) of postnatal day (PN) 14 rats relative to controls. Small but significant region-specific reductions (14-18%) and increases (12-15%) in [3H]-MK-801 binding were measured in PN28 rats. No significant differences in [3H]-MK-801 binding were observed among any of the groups at PN56. Unlike [3H]-MK-801 binding, the most significant effects of Pb on [3H]-NMS binding were reductions in binding of 10-20% observed in the hippocampus and ECTX of Pb-exposed rats at PN14. Additionally, Pb in vitro had no effect on the binding of [3H]-NMS to brain sections (10 microM Pb acetate) or neuronal membrane preparations (0.1 nM to 0.1 mM Pb acetate) from normal neonatal or adult rats. These findings indicate that there may be a critical developmental window during which Pb effects are most pronounced, and the magnitude and direction of these changes is dependent upon the age of the animal and the neurotransmitter system being examined. It is suggested that NMDA and muscarinic receptors play an important role in the developmental toxicity of Pb.